Walking recovery is associated with alterations in cortical drive during nonparetic muscle activation. The ability to differentially enhance cortical drive between legs may underlie post-stroke gait impairments. Rehabilitation strategies that promote corticomotor balance may improve walking recovery.
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a b s t r a c t
Objective: The role of cortical drive in stroke recovery for the lower extremity remains ambiguous. The purpose of this study was to investigate the relationship between cortical drive and gait speed in a group of stroke survivors. Methods: Eighteen individuals with stroke were dichotomized into fast or slow walking groups. Transcranial magnetic stimulation (TMS) was used to collect motor evoked potentials (MEPs) from the tibialis anterior of each lower extremity during rest, paretic muscle contractions, and nonparetic muscle contractions. An asymmetry-index (AI) was calculated using motor thresholds and compared between groups. The average MEP of the paretic leg during TMS at maximal intensity (MEP 100 ) for each condition was compared within and between groups. Results: A significant positive correlation was found between AI and walking speed. Slow-walkers had greater MEP 100 s during the nonparetic contraction than during the paretic contraction or rest conditions. In contrast, fast-walkers had greatest MEP 100 s during the paretic contraction. Conclusions: Alterations in the balance of corticomotor excitability occur in the lower extremity of individuals with poor motor recovery post-stroke. This atypical cortical drive is dependent on activation of the unaffected hemisphere and contraction of the nonparetic leg. Significance: Understanding mechanisms underlying motor function can help to identify specific patient deficits that impair function. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Following a neurological injury, recovery of lower extremity control and the ability to walk is a primary goal of stroke patients (Bohannon et al., 1991) . However, many individuals are left with long term disability of functional ambulation following stroke, despite current standard rehabilitation (Bohannon et al., 1991) . Gains in neuroscience research over the last several decades have enhanced our understanding of structural changes in the brain that may underlie functional disability following stroke (Kleim and Jones, 2008) . Studies have demonstrated the ''adaptive capacity'' of the central nervous system and the striking ability of neurons to modify structure and function in response to environmental stimuli (Kleim and Jones, 2008; Adkins et al., 2004; Jones et al., 1996) . However, there remains a large gap in our current understanding of this neuroplasticity and neurophysiologic mechanisms 
